ABSTRACT Purpose: Establish the prevalence of Helicobacter spp in chronic cholecystitis and its correlation with the gallbladder's histological findings. Methods: 100 patients were operated for chronic cholecystitis with cholecystolithiasis. In pathological examination of the gallbladder, were evaluated the presence of metaplasia, dysplasia, lymphoid follicles, anaplasia and tumors that might be related to the presence of Helicobacter plus the presence of the bacilli Giemsa by optical microscopy. From the DNA extracted from the gallbladder's bile, PCR was performed by using specific primers for the identification of Helicobacter spp with amplification of the 400bp segment of rRNA gene16S, with positive control DNA from Helicobacter pylori. All the cases negative for isolation of genetic material were excluded. The cases of PCR and Giemsa were used as negative control group. The histological findings were compared to the presence of bacilli and PCR data using a chi-square and Fisher's Exact test (CI = 95.0%, p <0.05). Results: Of 68 patients, 42 (61.8%) were PCR for Helicobacter spp and 19 (27.9%) had Giemsa . There was no correlation between the two findings. The PCR for Helicobacter spp was not correlated to the histological findings. The presence of lymphoid follicles and metaplasia was related to the Giemsa (p = 0.025 and p= 0.039). Conclusion: There is high prevalence of Helicobacter spp in patients with chronic cholecystitis and cholecystolithiasis without be correlated with the histological patterns studied. Key words: Helicobacter. Polymerase Chain Reaction. Bile. Cholecystitis.
Introduction
Since the discovery of the Helicobacter pillory 1 , more than 25 species of the genus helicobacter have been isolated from the stomach, intestine and liver of various mammals and birds 2 . Besides ulcerous disease, H. pilory is related to the development of gastric adenocarcinoma and MALT lymphoma in the stomach 3 . Recent work demonstrated the presence of H. pylori and H. bilis both in the bile and gallbladder of more than 75% of patients with gallbladder's cancer and more than 50% of patients with chronic cholecytitis undergoing surgery 4 . It was demonstrated that some species such as entero-hepatic helicobacters could cause chronic active hepatitis in animals and that H. hepaticus was related to the appearance of tumors in the liver of mice 4, 5 . The prevalence of infection in the digestive tract by Helicobacter spp varies in the population studied, suggesting epidemiological differences in the distribution of the bacillus in various countries [6] [7] [8] . The true prevalence and relationship of different species of helicobacter in the pathogenesis of these diseases is not known.
The stone formation depends on epidemiological, physical, chemical, nutritional, genetic, immunological and infectious factors to occur 9, 10 . This last factor has been studied in population where the cholecystholithiasis and intra-hepatic lithiasis are common diseases and the infection by Helicobacter spp very prevalent, as in Chile, Japan, China and Thailand 4, 9, 10 . The condition most common predisposing for gallbladder's cancer is gallstones 11 . Histological changes, considered pre-neoplastic, were demonstrated in the mucosa of gallbladder, limited to mice infected with Helicobacter spp such as, intestinal metaplasia, hyperplasia, dysplasia in addition to eosinophilic inflammation and hyalinosis 9 .
In the histology of tumors of the gallbladder, the inflammatory process is commonly seen 12 . Similar to the development of lowgrade MALT lymphoma in the stomach due to chronic infection of H. pylori 3 , we seek to establish whether there is a relationship with the presence of lymphoid follicles (follicular cholecystitis) and the presence of helicobacter.
For isolation of Helicobacter spp, tissue cultures and seeding of bile have been shown to be negative 8, 10 , requiring the direct visualization of the bacillus in the histology using specific dyes such as modified Giemsa 13 , the use of immune-histochemical methods 14 or by PCR. Finding viable bacteria in the mucosa or in the bile of the gallbladder as Helicobacter spp and establishing a relationship with these changes as mucosal metaplasia and follicular cholecystitis, supported the works described above and open the possibilities to study the changes of biliary epithelial cell, related to the presence of the bacillus. Therefore this study aims to determine the prevalence of Helicobacter spp in the gallbladder bile of patients operated on for chronic cholecystitis and relating their presence to the histological changes, found in the gallbladder mucosa.
Methods
From february to september 2007, 100 cholecystectomies were performed both by open surgery (22%) and by laparoscopy (78%) for symptomatic cholecystholithiasis. We excluded patients from acute cholecystitis, cholangitis, tumors and patients previously treated with antibiotics and proton pump inhibitors. All patients showed chronic cholecystitis in pathological analysis. All patients signed a free and informed consent and this study was approved by the Research Ethics Committee of the Institution where it was held.
During cholecystectomy prior to prophylactic antibiotic therapy, 2.0 ml of bile were collected from the gallbladder through needle puncture. The material was packed in dry sterile tube and stored at -20 o C. The gallbladder specimen was sent in formalin for pathological analysis. In the laboratory gallbladder was opened on longitudinal way, tree pieces of tissue were removed measuring 1.0 x 1.0 cm from the infundibulum, body and background to study the histological changes, and any suspect spots in the mucosa. The histological findings were tabulated to facilitate evaluation. All slides were examined by the pathologist with the researcher and reviewed by a second pathologist to confirm the findings described.
Histological analysis
Those histological changes that were considered less expected or atypical were those that could be related to the presence of Helicobacter spp: the presence of metaplasia (pyloric and intestinal) dysplasia, anaplasia, lymphoid follicles (follicular cholecystitis), and tumors. Histological changes in the mucosa as atrophy, peeling and hyperplasia; in the muscular layer as hypertrophy and, additional findings such as calcification, infiltration of eosinophils, fibrosis, polyps, etc, were tabulated as well. Furthermore, it was assessed the type of stones found in the gallbladder: cholesterol, pigment and mixed ones.
The identification of the presence of Helicobacter spp was performed by histological analysis of fixed blades in the hematoxylin-eosin and then stained by Wrigth-Giemsa modified solution for identification of Gram-negative spiral bacilli of the genus "helicobacter" (Figures 1 and 2 ). The next step was the isolation of bacterial DNA in bile by PCR. 
Protocol for DNA extraction
For extraction of DNA from bile collected from each sample, the QIAamp DNA Mini Kit (USA,Qiagen IncValencia,CA ) was used. The primers for detection of Helicobacter spp was based on paper by SILVA et al. 15 and validated with BLAST (Basic Alignment Search Tool). The initiators c97f (5' GCTATGACGGGTATCC 3') and c98r (3' GATTTTACCCCTACACCA 5') amplify a segment of 400bp mithochondrial rRNA in the 16S gene, common to all species of helicobacter. The PCR reaction for Helicobacter spp was validated with positive control DNA of H. pylori ( Figure 3 ). The positive control for the presence of human DNA in samples of bile was performed using Platinum Supermix with GAP60-sense primer (5'TCTCCAGAACATCATCCCTGCCTC3') and GAP60-antisense (3'TGGGCCATGAGGTCCACCCTG5') within the same standards described above plus a negative control NTC.
The DNA samples that were negative in PCR for Helicobacter spp and GAPDH, showing no genetic material isolated in the bile collected, were excluded from the study. The cases with positive genetic material (GAPDH) and negative for both Giemsa and PCR for the presence of helicobacter were used as control group. Once identified samples with presence of Helicobacter spp in the PCR, they were correlated with histological findings and with Giemsa and compared with the control group and the results subjected to statistical analysis.
Statistics
The histological findings were considered as independent variables and correlated with Wrigth-Giemsa and the results were analyzed by Pearson's Chi-square test (p < 0.05, CI = 95%). The frequency of histological findings described was compared with the PCR using Fisher's exact test when there were more than two independent variables and Pearson's Chi-square for the rest. The results of PCR were compared to the Giemsa to assess the sensitive detection of bacillus by histological staining. Statistical Package for Social Science (SPSS) version 15.0 software was used for statistical analysis.
The PCR reactions were performed using 100 µl solution to which were added 1.0 µl of DNA from each sample, containing 
Results
Of the 100 gallbladders, in 31 cases the PCR was negative for the presence of Helicobacter spp and human DNA. One patient had histological diagnosis of acute cholecystitis and was excluded. Therefore, we conclude the study with 68 patients. Of these, 18 (62.5%) were men and 50 (73.5%) women with a mean age of 48.3 years (23 to 77 years). The average length of history of pain was 32.9 months ranging from 30 days to 420 months. Two patients (2.9%) had a history of acute billiary 
Atypical histological changes X Giemsa
Of the 19 patients with Giemsa under optical microscopy 12 (63.2%), had atypical histological findings. When compared Giemsa to histological changes, the gallbladders with metaplasia and follicles showed statistically significant differences (Table 3) . When correlated specifically the presence of lymphoid follicles in the mucosa of the gallbladder (follicular cholecystitis) with the presence of bacilli, there was significant statistical correlation (p = 0.025). There was no correlation between follicular cholecystitis with the Helicobacter spp in the PCR (p = 0.511).
pancreatitis. Additional findings during the surgery were: hydropic gallbladder in 6 (8.8%), non alcoholic hepatic steatosis in 3 (4.4%), scleroatrophic gallbladder in 7 (10.3%), choledocholithiasis in 2 (2.9%), cholesterolosis in 18 (26.5%). There was no presence of malignant tumors in the gallbladders studied. The histological results are listed in Table 1 . Among them, 37 (54.4%) had less expected findings other than chronic cholecystitis. The types of gallstones were: cholesterol in 25 (36.8%), mixed in 22 (32.3%) and pigment in 21(30.9%).
sample: Group I -cases PCR positive for Helicobacter spp (more sensitive method for detection of helicobacter), Group II (control group) -Giemsa and PCR and GAPDH ). The two groups were similar and can be compared (Table 2) . (Table 4) . Of the total sample of 68 patients, only 1 (1.5%) had dysplasia in the histology, and PCR and Giemsa were both negative. Only one of 68 cases showed adenomyosis and was Giemsa and PCR .
there was no statistical correlation between Giemsa and PCR (Table 5 ).
There was no significant statistical correlation between the additional histological findings such as fibrosis, bleeding and types of gallstones as well as the various grades of hypertrophy when comparing Giemsa versus PCR.
Histological findings X Group I X Group II (Control Group)
When comparing the histological findings of the gallbladder form the Group I (PCR ) to the Group II, there was no statistical correlation between them. All 68 gallbladders showed atrophy and exfoliation of mucosa as part of the typical aspect of the chronic cholecystitis. Grade of muscle hypertrophy, cholesterolosis, types of gallstones and intra-operative findings such as choledocholithiasis, scleroatrophic and hydropic gallbladder showed no significant difference between the two groups of patients.
There was no difference in the gender for PCR or even for the Giemsa when both methods were compared. When analyzing the mean age for patients with the presence of follicles, which was 57 years, it was significantly higher than that observed in patients without lymphoid follicles, which was 47.4 years (p = 0.035).
Discussion
From reports in literature 9, 15, 16 referring about the isolation of helicobacter species in bile from the liver and particularly of the gallbladder and its implications in the pathogenesis of diseases, we became interested to assess the prevalence of Helicobacter spp in patients operated on for chronic cholecystitis .
Based on evidence of pathogenic mechanisms in the inflammatory process caused by helicobacter in the gallbladder mucosa 10, 17 and controversies about the bacillus being responsible for changes in the gallbladder's epithelium 18 , we tried to correlate the presence of Helicobacter spp and atypical histological changes in chronic gallstone cholecystitis.
Of the 100 cases originally studied, only 68% of patients in the sample showed evidence of DNA after extraction with QIAamp DNA Mini Kit. It is a rate of extraction of genetic material considered to be low, a finding that this made us question the efficiency of the method used. But several factors such viscosity and ph of the bile may have hindered the process of dilution and membrane filtration 15 . We found that eventually the amount of bile collected (2 to 3ml) was not enough. We should have collected the entire vesicular contents and increased the volume of dilution to achieve better results.
The prevalence of Helicobacter spp in our series was 61.8% and the optical microscope to view Giemsa positive bacilli was 27.9%. It is a similar prevalence when compared to data from the Chilean and Asian population, higher than previous data from our environment 4, 9, 10, 15 . Perhaps the findings may be related to the fact that the population studied includes only patients with chronic inflammatory processes, which further selected the sample.
The comparison between the sensitivity of the method of microscopy and that of molecular detection should be done with care. The option of utilizing modified Wrigth-Giemsa staining method was due to it being practical fast and widely used in the analysis of gastric mucosa to searching Gram-negative spiral bacilli. The fact that we find cocoidal and spiral forms in microscopy suggests that the bacilli Giemsa may have been fixed in their viable form. We did not perform immunological tests which prevented us identify the kind of bacilli found. Only 26.2% of the Giemsa patients were PCR suggesting that they were probably of the same genus.
Several factors may be related to changes in the columnar epithelium in the presence of inflammation with or without cholelithiasis. Other bacteria can colonize the bile from the gallbladder in the presence of stones and cause inflammatory changes such as E. coli and Salmonella typhi 19 . The types of gallstones of cholesterol, mixed or pigment may be related to inflammatory process, mainly by the joint action of bile salts, a chronic irritant of the mucosa 7 .
The most common type of metaplasia is pyloric, which seems not to be related to the development of tumors. Several studies related to intestinal metaplasia as a risk for gallbladder tumor 18 . As with the carcinogenetic process of the stomach and colon, the same process is tried to be applied to gallbladder cancer, trying to explain its formation from the metaplasia to carcinoma through the dysplasia 18 . In the histology of tumors of gallbladder the inflammatory process is frequently found 12 . In the study of pathogenic mechanisms responsible for inflammation, lipopolysaccharide of the membrane expressed in certain species of entero-hepatic helicobacter, increased the inflammatory activity with consequent production of cytokines and aggression of the epithelium 17 . When analyzing the presence of bacilli in Giemsa by microscopy with the presence of atypical histological changes such as metaplasia or the presence of lymphoid follicles, we found statistical correlation in comparison to patients without bacteria. Although 12 (63.2%) of 19 patients Giemsa have histological changes the number of patients was small. The presence of follicular cholecystitis is a histological change that may be related to the presence of Helicobacter spp as such as the development of MALT lymphoma in the stomach. Even if there was no correlation between microscopic and molecular methods, and that not all the bacilli Giemsa were demonstrated as helicobacter, this finding suggests that the presence of bacteria may be responsible for stimulation of lymphocytes and the generation of clones of cells to lymphoid follicles 3, 10, 17 . An average age of 57 years was found for the appearance of lymphoid follicles in relation to patients who showed no such condition, suggests that the time of exposure to the bacillus have a crucial role in the development of follicular cholecystitis. Although, for atypical histological changes, no statistical significance between patients with PCR and PCR was shown, 24 (57.1%) patients had metaplasia with or without lymphoid follicles. It was a large number of cases with changes considered atypical.
Another factor that can be seen in the lack of correlation between the findings of Giemsa and PCR is that the search of Helicobacter spp by molecular way was done in the bile but not in the tissue. The bacilli were seen through the Giemsa in the mucus and in the mucosa of gallbladder. If have we searched in the tissue, we could also have found increased prevalence of helicobacter. Several research studies have found Helicobacter spp in both the bile, as in the mucosa and even in the gallstones, with different incidences depending on the population studied and method used 4, 7, 9 . Additional findings such as type of stones, hemorrhage, fibrosis and muscular hypertrophy are considered benign histological changes and, were not associated with helicobacter infection.
In our study, we have identified that the group of patients with chronic gallstone cholecystitis the prevalence of Helicobacter spp was high. However in the methodology used, there was no relationship between presence of the bacillus and the histological changes described as being atypical. Following the postulates described by Koch 20 , we found the bacteria colonizing the body suffering the disease. We do not know which of helicobacter species was identified and the next step of the study, through genetic sequencing, will be to recognize the type of bacteria that colonizes our population of patients 17 . The identification of the species of helicobacter has epidemiological significance. Once linked in the pathogenesis of gallbladder diseases, such knowledge will help in preventing infection and in the eradication of animal vectors.
The probable pathogenic mechanisms of bacilli causing cholecystolithiasis and even tumors of the gallbladder are being thoroughly studied especially in places like Chile, where the disease is very common. There is a long way to be travelled in order to confirm whether the Helicobacter spp, due to its high prevalence in patients with chronic cholecystitis, is a saprophyte organism or is actually causing the gallbladder diseases.
Conclusion
There is a high prevalence of Helicobacter spp in the patients with chronic gallstone cholecystitis without, however, having correlation with changes on the histological pattern of the gallbladder.
